Résumé: En dépit de la plus grande fréquence de couples bi-actifs, les femmes continuent d'effectuer la plus grande part des tâches domestiques et parentales au sein du ménage. Dans cet article, nous nous interrogeons sur la persistance de cette inégalité de répartition du travail domestique entre les sexes en regardant le lien entre la quantité de travail domestique des parents et celles de leurs enfants co-résidents. A partir de l'enquête française sur les emplois du temps réalisée en 1999-2000 dans laquelle tous les membres de la famille âgés de plus de 14 ans ont été interrogés, les résultats des estimations mettent en évidence une corrélation positive entre le temps domestique que consacre l'enfant et celui que passent ses parents. Si la participation des filles aux tâches ménagères est beaucoup plus élevée que celle des garçons, l'effet d'une corrélation intergénérationnelle différenciée selon le sexe de l'enfant n'est pas systématiquement confirmé et dépend du type de tâches domestiques.
Introduction
Although the gender gap in time spent on unpaid work has declined over the last decades, women still perform the bulk of domestic labor (Voicu et al., 2009, Shelton and John, 1996) . The increasing number of dual-earner couples has led to a narrowing of this gender gap in housework, but has not eliminated it, even when both partners are working full-time. Trends in the male-female distribution of domestic activities in the United States (Bianchi et al., 2006) and France (Chenu and Herpin, 2002, Ricroch and Roumier, 2011) show almost the same pattern (see Figure 1) . In both countries, the relative share of housework done by women has decreased since 1970.
Insert Figure 1 here A noticeable point is that this decrease is mainly due to a reduction of the time spent by women on unpaid work rather than an increase in male participation. In fact, the increase in female labor force participation has not been followed by a greater male involvement in domestic activities (Gershuny, 2000) 1 . Time spent in housework by men (parental care being excluded) has remained more or less constant since the mid 1980s. Of course, the gender gap in domestic work is not of the same magnitude in all industrialized countries. As shown in Anxo et al. (2011) , it is higher in Italy What explains the persistence of the gender gap in domestic work? Why has the division of domestic labor been only modestly affected by the increase in female labor force participation? The aim of this article is to assess the role of the family in explaining gender differences in domestic tasks.
Up to now, intergenerational transmission has been studied primarily to explain the persistence of income and educational inequalities (Lefranc, 2011) or labor force behavior (Fernandez et al., 2004) .
The correlation between the familial and labor force behaviors of children and of their parents goes beyond the social and economic situation of families. For instance, the intergenerational transmission of divorce (Amato and DeBoer, 2001, Wolfinger, 2000) and fertility (Booth and Kee, 2009 ) are key findings in the demographic literature.
Our contribution focuses on how a young adult's involvement in housework may be linked to domestic time devoted by parents. Several mechanisms may be evoked to explain an intergenerational correlation in domestic activities within the family. A first explanation is that the relationship might stem from imitation behaviors such as "doing by watching", parental behavior being a sort of model reproduced by children. It is also often claimed that during childhood, parents transmit common values and norms to their children that affect their preferences and encourage 1 In Denmark, Bonke and Jensen (2012) observed an upturn in the trend for men from 1990. 2 The weekly gender gap in housework (childcare excluded) is around 13 hours in France. them to reproduce similar behaviors (see Becker, 1993) . Another explanation could be related to a joint decision-making process within the family, the quantity or quality of household domestic goods being decided at the household level.
Whether the parent-child correlation is driven by some mechanism of transmission (related to norms or imitation) or by the household decision-making process, assessing the magnitude of intergenerational correlation in family behaviors is of great interest because it may explain the persistence of behaviors through subsequent generations with different external patterns.
Housework is an interesting field for analyzing such intergenerational relationships because it lies at the heart of gender norms and might inform about the creation of these norms at young ages. More particularly, this paper also aims to test a possible gender asymmetry in the parent-child correlation in domestic tasks.
The first originality of our contribution is that the intergenerational correlation of unpaid work has rarely been studied so far, even though it has been advanced as an explanation for the transmission of working preferences. As emphasized in Fernandez et al. (2004 Fernandez et al. ( , p. 1250 , "men brought up by working mothers may have greater household productivity arising perhaps from a different attitude toward participating in housework". Determining whether domestic preferences are transmitted from one generation to the next within the family is hence a crucial issue. It means that individuals might begin married life with different skills inherited from the parenting model, and these skills might differ by sex. This might affect the success of policies designed to promote gender equality. If the parentchild correlation in housework is very strong, then the external changing forces will remain weak, whereas if the intergenerational correlation is low, then public policy might have a much stronger effect. It might also help to target the appropriate population when implementing a policy. In order to reduce gender inequalities in the domestic workload, should governments help parents by developing childcare facilities or providing services to alleviate women's burden, or rather implement policies encouraging greater involvement of fathers?
Another originality of our research concerns our population of interest. We focus on the participation in domestic work of young adults who live with their parents, before couple formation and couple specialization, whereas most economic research on housework concentrates on primeage individuals after they have formed family unions, and often specifically on dual-earner couples Miles, 2003, Hersch and Stratton, 1997) 3 . Our empirical analysis sheds new light on male and female comparative advantages before entering the marriage market.
The remainder of our paper is organized as follows. In the next Section, we provide a brief overview of the existing literature. In Section 3, we describe the French data and our various indicators of domestic time. We present our empirical strategy and discuss our econometric results in Section 4. Finally, Section 5 concludes.
Literature review
There is still a considerable debate about the factors contributing to the persistence and reproduction of gender inequality in the domestic workload. According the economics of the family, the unequal sharing of housework is the result of marriage specialization choices (Becker, 1973) .
Specialization implies that one spouse spends more time than the other in the domestic sphere.
This specialization is the result of an efficient division of work between husbands and wives and is thus one of the main benefits of marriage (Becker, 1973) . Spouses investing proportionally more in domestic production are those who have a comparative advantage in this area. The advantage in home production might be the consequence of a relative disadvantage on the labor market (due to the gender wage gap) or might come from a productivity advantage in household activities 4 . These advantages in household work productivity may also be derived from early training (Lundberg and Rose, 1999) 5 . Curiously, little is known about this early training which seems to be at the heart of the gender inequality in housework division.
Up to now, the marriage specialization theory has failed to explain the following paradox. In couples where the wife earns more than her husband, the former still spends more time on domestic tasks. This stylized fact cannot be explained by pure economic factors. Gender norms and stereotypes have been advanced by the economic literature on identity formation to explain this over-investment of women in the domestic sphere (Akerlof and Kranton, 2000) . There are gender norms about what a man or a woman should or should not do, and a social cost of deviating from the behaviors expected under these norms. These norms might partly explain the above paradox. As yet, economists know little about the creation and possible transmission of these norms within the family and how they maintain gender inequalities in domestic work from one generation to the next.
The focus on teenagers is very interesting because their behavior is not the result of a withinspouses negotiation process that aims to maximize efficiency by marital specialization. Even if their behavior were the result of family bargaining, there is no economic reason to think that this behavior might be gendered, except if gendered social norms exist. Teenagers who live with their parents are 4 Equally, women's high levels of domestic responsibility may maintain gender inequalities in the labor market by limiting female labor force participation. For example, Hersch and Stratton (1997) show that unequal sharing of housework explains a large part of the gender wage gap (estimated between 27% and 38%). 5 Biological factors have also been suggested (specifically for child care activities), but other authors assume that there are no biological differences in the capacity to learn different domestic tasks (Baker and Jacobsen, 2007, Sofer and Thibout, 2011) .
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generally not yet working and even if they are, the possible advantage for men on the labor market should be low at these ages.
However, a gender social norm might involve different behaviors if a boy (or a girl) grows up with some behavioral restrictions (either transmitted from parents, peers or the society) about what a boy or girl should do or should not do. According to Akerlof and Kranton's theory, if an individual deviates from the expected behavior of their sex, he/she will bear a disutility. We will analyze to what extent these norms and gender stereotypes may be transmitted directly by the parental model by measuring the correlation between the domestic behaviors of parents and their children.
The empirical literature on teenagers' participation in housework shows that even though their participation remains limited, girls participate significantly more than boys (Bonke, 2010 , Bianchi and Robinson 1997 , Kooreman 2007 . Using the Spanish time-use survey, Alvarez and MilesTouya (2012) find that if parents adhere to traditional gender norms about housework division, the gap between the unpaid work performed by boys and girls is larger. Participation of boys in femaleoriented tasks, defined as those activities generally performed mainly by women (such as cooking, setting the table, washing dishes, doing laundry and cleaning the home), is particularly dependent on the father's investment in such tasks.
Using the American National Longitudinal Survey of Youth which includes information not only on children and parents, but also on the childhood of parents, Farré and Vella (2013) try to disentangle period/cohort and age effects in the transmission of values from parents to children to explain labor market participation across generations. They find a strong positive correlation between mothers' attitudes and daughters' labor market participation, also visible for daughters-inlaw, but they find no effect for sons 6 .
In what follows, we focus on the correlation of domestic production patterns between parents and children. Time devoted to housework is expected to vary substantially across families.
This heterogeneity could be due to differences in demographic and economic individual characteristics, but also to different levels of preferences and requirements about, for instance, the cleanliness of the home, the expected quality of meals, or the type of activities with children. These preferences may be transmitted or imposed upon children who grow up in such an environment. For instance, messy parents are less likely to make their children tidy up their bedroom.
We will first look at the intergenerational correlation in domestic time (as a proxy of the quantity of household production) between parents and children. On the one hand, children might reduce their participation when parents devote a lot of time to domestic tasks due to substitution in family tasks. On the other hand, participation of both children and parents might be high because the family applies high standards for the cleanliness of the home or the quality of meals. We also study how the parental model of time allocation and the associated stereotypes affect children's participation and examine whether intergenerational correlation differs when considering the role of fathers and mothers on boys and girls.
Description of the data

The French Time Use survey
In this paper, we study the intergenerational correlation of domestic time within the family using the Time Use survey conducted in France by INSEE from February 1998 to February 1999 on a sample of 8,186 respondents 7 . Data was collected over a one-year period in order to account for possible seasonal variations in the way individuals organize their time. Three distinct questionnaires were used to collect information: i) a household questionnaire describing the composition of the household along with some characteristics of the dwelling and household resources; ii) an individual questionnaire with information on the respondent's work and leisure activities; iii) an individual daily booklet in which respondents were asked to note down the details of their activities over one randomly selected day. Each line corresponds to a time unit of exactly 10 minutes 8 .
The 1998-1999 survey is especially well-suited to study the pattern of intergenerational correlation in domestic work since all family members aged over 14 and living in the household had to complete both the individual questionnaire and the daily booklet. By linking the answers of the young adult co-resident children and those of their parents, we can observe the amount of time devoted to various domestic activities by family members of two different generations over the same period of time (all household members completed the booklet on the same day) 9 . A drawback of this focus on co-resident children is that it entails some sample selection which may potentially affect the measure of intergenerational correlation. Indeed, the characteristics or preferences of older children still living with their parents are likely to differ from those of children living independently and this could affect their involvement in domestic activities. Several studies have shown that the leaving-home decision is positively related to the child's income (Le Blanc and Wolff, 2006) and is influenced by the educational choices of children, the receipt of public transfers as well as the comfort of the parental home (Ermisch and Di Salvo, 1997 , Martinez-Granado and Ruiz-Castillo, 2002 , Hu, 2001 ). All these characteristics should not 7 The 1998-1999 Time Use survey is available online to researchers through the Quetelet network (http://www.reseauquetelet.cnrs.fr/spip/). 8 Each respondent is required to note the start and end times of each activity, so there should be no measurement errors due to recall bias. 9 In the last French Time Use survey conducted in 2009-2010, only one randomly selected member of the household aged above 10 and his/her spouse, if any, were interviewed. This precludes an investigation of the intergenerational correlation of time use and explains why we do not use the most recent time use dataset available in France. be orthogonal to their housework decision. For instance, co-resident children might be tempted to postpone their home-leaving decision if most domestic tasks are completed by their parents.
Unfortunately, there is no information in the Time survey on the number and characteristics of children living independently, and the direction of the selection bias is difficult to determine exante. On the one hand, if older co-resident children decide to stay longer at home because they contribute little to domestic tasks, this means that we would underestimate the parent-child correlation in such activities. On the other hand, parents may expect their older children to spend more time on domestic tasks as part as an implicit family contract. When considering the various reasons why young adults still live with their parents, the Eurobarometer shows that material constraints, mainly financial ones and the lack of affordable housing, are the most cited. At the same time, a comfortable life with parents without the responsibilities of independent living, which certainly include domestic work, is evoked by only 15% of French young adults aged 15-30.
Overall, this suggests that the selection bias due to the restriction on co-resident children should be limited when studying the intergenerational correlation of domestic activities. Keeping this shortcoming in mind, we constructed a sample of co-resident children matched with their parents. This sample, in which each observation corresponds to one parent-child pair, includes 6,586 children of every age 10 . Since detailed information on time use of both the parents and their children is needed, we selected our sample in the following way.
Firstly, we excluded all the children below age 15 because in the French survey design respondents under 15 were not asked to fill in a daily booklet. Secondly, we excluded adult children aged above 23, which corresponds approximately to the average age at leaving the parental home in France (23 years for daughters and slightly above 24 years for sons according to Eurostat, 2009) 
11
. Our final sample contains 1,507 children aged 15-23 belonging to 1,082 families. We now present the various indicators of domestic work considered in our empirical analysis.
As is usually the case in economic studies on domestic tasks, our first indicator is the total time spent by each family member on the different domestic tasks (expressed in minutes per day).
This information is obtained directly from the daily booklet 12 . We classify the following activities as domestic: cooking, washing dishes, laying or clearing the table, activities linked to shopping for food and cleaning the home, laundry and ironing, paperwork, do-it-yourself and gardening, and caring for pets. We choose to exclude childcare because teenage participation in childcare is very dependent on the family composition (and the presence of siblings in the household who are young enough to 10 The average age of the children is 13.3 years. Around one-half of them are below 13 years old. 11 We have assessed the robustness of our results with respect to this upper age limit. We reach very similar conclusions with different values for the upper age. 12 A few studies have used a measure of time spent on housework directly estimated by respondents. For a methodological discussion on housework indicators, see Blair and Lichter (1991) .
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A difficulty with the participation of teenagers in domestic tasks it that it may be less frequent and less regular than that of adults (Shelton and John, 1996) . Thus, observing only one day may not necessarily be representative of the true contribution to the domestic workload.
Nonetheless, the drawback of the daily interview is not specific to children as it also applies to working parents. Another frequent criticism of the total time indicator is that time differs from productivity. Some people may take very different amounts of time to perform a given task (for an output of the same quality). In the individual questionnaire of the Time Use survey, each person is asked whether he or she has undertaken one of the following activities over the last four weeks:
shopping, cooking, cooking for guests, washing-up, cleaning, ironing, do-it-yourself, and gardening.
Our second indicator therefore corresponds to the number of times the activity was performed over the last four weeks.
The pattern of domestic tasks within the family
Before turning to the importance of domestic tasks within the family, we begin with a description of our sample (see Table 1 ). It includes slightly more sons than daughters (52.2% versus 47.8%). On average, the children are 18.3 years old and the mean number of children living in the parental home is 2.44 (whatever their age). The father's average age is around 47.7 years, 2.5 years more than the mother, and 27% of them have completed high school at least. The mother is more educated than the father in 25% of cases. The proportion of employed fathers is very high (88.9%), while 36.9% of mothers have a full time job and 31.9% a part-time job. Finally, 29% of the respondents were interviewed on either a Saturday or a Sunday.
Insert Table 1   Table 2 gives some statistics summarizing the time devoted to domestic tasks by the children and their parents. The total time recorded in the booklet is positive for 61.4% of the children. This means that more than one-third do no housework on the day of interview, which seems a high proportion. For participants, the total contribution amounts to one and a half hours (92.6 minutes exactly). There are substantial differences when considering the different activities performed in the last month. On average, children are more likely to devote time to cleaning (54.1%), shopping (50.0%), washing-up (48%) and cooking (42.3%). The largest contributions for participants are observed for washing-up (15.2 times per month), cooking (10.8 times) and cleaning (9.2 times).
Insert Table 2 We observe significant differences in the behavior of boys and girls. The participation rate in domestic tasks is 21.9 percentage points higher for girls compared to boys (72.8% versus 50.9%). A halshs-00853391, version 1 -22 Aug 2013 similar pattern is found for the time devoted to domestic tasks among the subsample of participants.
On average, boys devote 78.4 minutes to these activities, 25 minutes less than girls (92.6 minutes). So, our results suggest a gendered pattern of household work among young adult children living with their parents. Using the monthly frequency indicators, we also find that the participation rate is much higher for girls than for boys. The difference is large especially for cleaning (+33.8%), ironing (+30.9%), washing-up (+27.2%) and cooking (+23.2%). Conversely, boys are more frequently involved than girls in do-it-yourself (+28.2%) and gardening (+8.1%) 13 .
Comparing home behavior, we observe that parents are much more involved in domestic activities than their children. Their participation rate calculated from the daily booklet is 85.4%, which is nearly 40% higher than that of the younger generation (85.4/61.4=1.391). The gap is even higher when considering the time per participant. On average, fathers and mothers devote about 4 hours to domestic work compared to around 1.5 hours for children. For each selected activity, the participation rate is always higher for parents than for children: +31 percentage points for shopping, +29.7 points for gardening, and around 25-27 points for ironing, cooking and do-it-yourself.
As evidenced for the young generation, we find significant differences in the investment of fathers and mothers. While almost all mothers (98.2%) have done some domestic tasks on the interview day, the proportion is 25.5 points lower for fathers. Among participants, the difference is quite remarkable since fathers spend more than two hours less on domestic activities than mothers (289.3 minutes for mothers versus 162.2 minutes for fathers). Do-it-yourself and gardening are characterized by higher male participation rates (+53.9% for do-it-yourself, +6.8% for gardening).
Conversely, ironing (+86.5%), cleaning (+66.4%) and cooking (+59.9%) are activities essentially performed by mothers. Among participants, there are also substantial differences by gender.
Compared to mothers, the monthly frequency of fathers is 16.4 times lower per month for cooking, 13.3 times lower for cleaning and 12.3 times lower for washing-up.
A very interesting result from Table 2 is that the child's behavior tends to mirror the parental situation, albeit on a smaller scale. Tasks mainly performed by women at the parental level such as cooking, cleaning, washing-up and ironing are also those mainly performed by daughters among children. Conversely, the do-it yourself tasks mainly performed by fathers are also mainly performed by sons. Activities generally more evenly shared by male and female adults are also more often shared by male and female children.
Next, we investigate the correlations between the parents' and child's involvement in domestic activities, which are presented in Figure 2 . When considering the total times recorded from the daily booklet, we obtain a positive correlation between the parents' and child's investments in domestic tasks. The coefficient of correlation is 0.160 and is significant at the 1% level. However, we note a few differences for the selected activities. The intergenerational correlation is large for shopping (0.144), washing-up (0.104), cleaning (0.142), do-it-yourself (0.118) and gardening (0.156), but it is not significant at the 5% level for the other activities 14 . If parents spend a lot of time on a task, it does seem to release children from doing the same task.
Insert Figure 2 This positive intergenerational correlation in domestic activities tends to rule out the idea that the efforts of the two generations could be substitutes within the household. It could mean that in some families there are more demanding standards for home cleanliness or expected quality of domestic production, for example. There appears to be a mimetic effect between children and parents.
In Figure 3 , we investigate the role of gender in this process of intergenerational correlation by comparing the coefficients of correlation between sons and fathers, and between daughters and mothers 15 . Overall, the correlation in total domestic time is much higher for women than for men (0.179 versus 0.126). The mother-daughter correlation is substantially higher for shopping, cleaning and, to a lesser extent, for ironing and gardening, while the reverse pattern is found for do-it-yourself and, more surprisingly, for washing-up and cooking. Albeit descriptive, these findings suggest that fathers could have an influential role on their children's participation in domestic activities. In what follows, we turn to an econometric analysis to assess the magnitude of the intergenerational correlation in domestic activities net of the influence of family characteristics.
Insert Figure 3 
Econometric analysis and results
Intergenerational correlation in domestic activities
We first focus on the intergenerational correlation in housework time between the child and parent generations to check whether we observe a substitution or rather a mimetic effect between parental and child involvement in domestic tasks. For the presentation, we denote by the time devoted by a child to housework; and have a similar interpretation respectively for the father and for the mother , so that = + is the total parental contribution to domestic tasks. We assess the correlation in housework time by estimating the following model:
In (1), the coefficient sheds light on the correlation between child and parental housework time.
We assume that the error term is normally distributed such that ~N(0, ). Since we have information on siblings for some families in our sample, we correct standard errors for clustering at the family level.
According to our data, many children perform no housework at all (38.4% based on information reported in the daily booklet) 16 . This means that the dependent variable is censored.
Assuming the existence of a latent variable * measuring the propensity for a child to spend time on domestic tasks, we observe = 0 when * ≤ 0 and = * otherwise, so that = max (0; * ).
This censoring in the lower tail of the distribution is dealt with using a Tobit model. In subsection 4.3, we will investigate the sensitivity of our results to alternative specifications.
Estimates of specification (1) correspond to model A in Table 3 . Overall, we obtain a positive correlation in the family times devoted to domestic activities, which is significant at the 1% level. At the sample means, each additional hour devoted by parents to housework increases by around 5.6 minutes (0.093*60) the time devoted by the child to these activities. The marginal effect (computed separately) of the parental time on the expected value of the child's time is more than halved, at 2.3 minutes 17 .
At the monthly activity level, the coefficients of intergenerational correlation are all positive, although two of them are not statistically significant (cooking and ironing). The highest correlations are found for cooking for guests (if parents perform this task one additional time during the month, then the child's participation increases by 0.282 units), gardening (+0.251), washing-up (+0.201) and do-it-yourself (+0.187). Some of these tasks are sometimes called semi-leisure (gardening and do-ityourself), or call for more skills (cooking for guests and washing up) and might require more training.
Learning by doing from parents is possible. In any case, these results confirm the positive correlation between children and parental domestic participation that might come from a mimetic effect or learning process.
Insert Table 3 here
Because the intergenerational correlation in family times may be driven by background socioeconomic factors, we decide to introduce two sets of explanatory variables specific to the child and to the parents denoted by and , with and the associate vectors of coefficients. We extend our previous model in the following way:
We introduce the following covariates in our different regressions: age, number of siblings, number of sisters and child's birth order; father's age, difference between father and mother's age, blended family, father's education, two dummies comparing father and mother's education (mother and father have same education, mother is more educated), father's employment, mother's full-time employment, mother's part-time employment, household income (log), number of rooms per household member, presence of dishwasher and of microwave oven, having a garden, living in a rural area and interviewed on either Saturday or Sunday. Estimates of specification (2) correspond to model B in Table 3 .
Our main finding is that controlling for family characteristics has almost no influence on the magnitude of the intergenerational correlation. This result means that the correlation observed was not due to some spurious relationship between observable characteristics of children and parents or of the household. It reveals the existence of an intergenerational correlation that goes beyond socioeconomic differences. On average, children with parents who spend more time on domestic activities are also likely to spend more time on domestic tasks.
It remains somewhat difficult to explain the children's contribution to domestic tasks. In particular, very few parental characteristics have a significant influence on the selected outcomes
18 .
An exception is the influence of parental education since children with highly educated parents spend 25 minutes less on domestic tasks on average. If we assume that shopping, cooking or cleaning are necessary activities of daily life to be able to eat or live in a clean house, what will matter is not so much the parental socioeconomic situation, but whether the parents have themselves spent time on these domestic tasks or not. Clearly, the parental model plays a major role in the domestic participation of children.
Two important covariates in our regressions are child's gender and age. First, being a girl increases by more than one hour the total amount of time devoted to domestic tasks. The longer time spent by daughters compared to sons may be the sign of strong sex-oriented norms of domestic work within the family even at young ages. Secondly, time devoted to housework is positively correlated to age. On average, the total time spent increases by about 4 minutes for each additional year of age. Conversely, there is no interaction within the sibship since number of siblings, number of sisters and birth order do not affect the child's domestic activity. Finally, more time is devoted to domestic activities during the week-end, probably because young adults have more free time 19 .
After accounting for family background, cooking for guests, gardening, do-it-yourself, cleaning and shopping remain the activities characterized by the highest intergenerational correlations. Depending on their gender, young adults tend to specialize in domestic activities. Girls spend more time than boys on ironing (+13.2 times per month), washing-up (+11.8 times per month), cleaning (+10.2 times per month) and cooking (+9.7 times per month). Conversely, they are less involved in do-it-yourself (-14.2 times per month) and, to a lesser extent, gardening (-4 times per month). Interestingly, these two last activities are not correlated with the child's age, whereas washing-up, cooking and ironing are the three activities most sensitive to the child's age. Parents might expect to receive help in those more routine activities as the children grow older.
We now investigate whether there is any difference in the parent-child transmission of housework for boys and girls. For that purpose, we define a dummy variable such that = 1 when the child is a girl and = 0 otherwise. We estimate the following model:
where the dummy is also included in the vector of control variables . If the parental time spent on domestic tasks has a more pronounced influence either on sons or on daughters, then the coefficient ! associated with the crossed term ( * ) should be significant. It will be positive, for instance, if the intergenerational correlation in housework is higher for girls than for boys.
The corresponding estimates are presented in model C of Table 3 . When considering total domestic time, we find a comparable effect of the intergenerational coefficient but no difference of this coefficient between boys and girls. The positive estimate found for the interaction term is quite low and absolutely not significant at conventional level. Similar results are found for each activity, the only exception being cooking for guests with a positive interaction term (equal to 0.283 and significant at 10%). So, we conclude that girls devote more time to domestic tasks than boys and that the child's effort and parental investment in domestic tasks are mutually influenced. Nonetheless, this intergenerational correlation is of similar magnitude for boys and girls.
The distribution of parental housework time
We now attempt to capture the specific influence of paternal involvement and maternal involvement, respectively, in domestic tasks. Indeed, a same amount of total parental time spent on domestic activities might be shared differently between the mother and father. A simple way to account for the contribution of both spouses consists in adding to equation (2) the two parental inputs and instead of the aggregate parental time :
The question of interest is to know whether the role played by the father (measured by ) is different from that of the mother (measured by ). We implement a Wald test to assess the halshs-00853391, version 1 -22 Aug 2013 relevance of the null assumption " # : = . The corresponding estimates are reported in model A of Table 4 .
Insert Table 4 For the child's total domestic time, we find positive and significant coefficients for both paternal and maternal domestic time. Interestingly, the paternal influence is 73.5% higher than the maternal influence, but we are not able to reject the assumption that these two coefficients are similar (the significance level being around 30%). In fact, we reach the same conclusion for the eight selected activities. The corresponding Wald statistic is never significant at conventional level. Thus, we conclude that for a given child the intergenerational correlation is not affected by who is involved in housework within the family.
An alternative specification to account for the relative role of spouses consists in adding an indicator measuring the share of the mother's contribution to the total spousal contribution. Let % = /( + ). The corresponding model is:
If there is no effect of the spousal distribution of domestic activities, then we should have % = 0. However, the definition of % poses a problem for families where neither parent performs any domestic activity. While this situation is uncommon for total domestic time (only nine households are concerned), it is much more frequent for specific activity frequencies like do-ityourself or gardening. In our regressions, we decide to exclude those families characterized by both = 0 and = 0
20
. As shown in model B of Table 4 , we reach very similar conclusions when estimating (5) compared to (4). While the child's effort is positively correlated with the total parental effort, it is not affected by the relative contribution of the mother, except for cleaning.
As they stand (with the exception of cleaning), our results suggest that the child's investment in housework does not depend on the specific contribution of each parent. However, in our specifications, we did not account for the fact that a large proportion of fathers never perform certain domestic tasks
21
. It could be that seeing the father involved in housework (even for a limited time) will influence the child's decision to undertake some domestic activities. Let ' be a dummy variable such that ' = 1 when > 0 and ' = 0 otherwise. We estimate the following regression:
20 In our sample, there are 308 children for whom neither parent had performed do-it-yourself activities over the last four weeks. This figure is even higher for gardening (549), because this activity requires some particular conditions (for instance, almost all those living in an apartment are excluded). We find very similar results by setting the missing maternal share to 0 and adding a dummy variable for observations characterized by = 0 and = 0. 21 For total domestic time, 27.3% of fathers have null values. For the various activities, the proportion ranges between 25.2% for do-it-yourself and 93.6% for ironing.
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The corresponding estimates are in model C of Table 4 . According to the French Time Use survey, a child devotes more time to domestic tasks when the father does some housework (net of the total parental contribution). When the father performs such activities, the domestic time spent by the child increases by around 17 minutes. Among the eight selected activities, the participation dummy is positive and significant for five of them at the 10% level. The highest effects are found for washing-up (+3.4 times per month), cleaning (+3.2 times per month) and do-it-yourself (+2.6 times per month). This highlights the symbolic role of paternal participation in domestic tasks in encouraging children to behave likewise (both in quantity and type of tasks). It appears less influential for the most equally shared tasks such as cooking, while it increases the likelihood of child involvement in the domestic tasks performed mainly by women, such as washing-up and cleaning, and also those mainly performed by men, such as gardening and do-it-yourself.
In a next step, we assess whether there is any difference in the respective influence of paternal and maternal inputs between boys and girls. In particular, it could be that the father's time is more influential for sons than for daughters while the maternal role is more important for daughters than for sons. To study this question, we add in equation (4) two interaction terms between the child's gender and, respectively, the paternal and maternal time:
In ( . For the sake of robustness, we also extend our previous specification (5) by adding two interaction terms between the total parental time and the mother's relative contribution by the child's gender:
We find very similar results with both sets of estimates, which are reported in Table 5 (models A and B)
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. On the one hand, the child's total domestic time is not influenced by these new interaction terms. On the other hand, we observe interesting differences in the role of fathers and mothers, respectively, on sons and daughters for some activities. The coefficient ! is negative and significant for washing-up, ironing (at the 10% level), do-it-yourself and gardening. For these activities, the father-son correlation is higher than the father-daughter correlation)
The higher correlation for male-oriented activities (mainly performed by men) was an expected result that may stem from both the social norm and the father's model. By contrast, our result of a higher correlation for boys on almost all female-oriented tasks, which is significant for two of them, is more surprising and interesting. It suggests that the domestic behavior of sons is not only driven by social norms, but also by the father's participation (or by the joint decision process within household). A son's investment in such domestic tasks is more influenced by the father's involvement in such tasks than by that of the mother. Similarly, the coefficient of the mother ! is positive for cleaning and gardening. For these two activities, the mother's influence is stronger for daughters than for sons since
Insert Table 5 We compare the influence of fathers on sons and daughters to that of mothers by testing the assumption ! = ! . Results from a Wald test show that the maternal effect differs from the paternal effect on daughter's involvement (or boy's involvement) for four activities: washing-up, ironing, do-it-yourself and gardening. These results are confirmed by the specification with the share indicator (model B). For the cleaning activity, it seems that there is a mix of expectations about general cleanliness: the daughter's involvement increases both with the total time spent on cleaning activities and with the mother's relative contribution. Overall, our results suggest that a gendered intergenerational correlation of housework exists, but for some specific tasks only.
Robustness checks
In this subsection, we investigate more closely the robustness of our findings. In particular, we try alternative econometric specifications to estimate the intergenerational correlation in domestic activities and attempt to account for unobserved heterogeneity at the sibship level.
Tobit model estimation
Given the censoring of our various dependent variables, we turn to Tobit models to study the determinants of domestic tasks. A drawback of this parametric approach is that the consistency of the Tobit estimates depends crucially on the assumption of normality of the residual. We apply some 
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It is thus important to assess whether the failure of normality affects our results. Specifically, we consider two alternative specifications. The first one is a simple two-part model, with one equation for the censoring mechanism (whether the participation in domestic time is null or not) and a second model for the outcome condition on strictly positive values 24 . The probability for a child of undertaking some domestic task is first estimated using a Probit model. The probability that the child takes part in domestic tasks during the day of interview is positively correlated with the total parental time (t=4.23). Assuming that the two parts of the model are independent, the second part is estimated using an OLS regression on the subset of children involved in domestic tasks. We also get a positive correlation between the daily times of the parent and the child, with a coefficient of 0.056 (t=4.08).
When considering each specific activity, we find that the parental activity has no effect on either the probability of participating or number of times per month for cooking and ironing. A similar pattern was found with the Tobit specification. The intergenerational correlation obtained from the Probit model is always positive and significant for the six remaining activities, while the correlation estimated on positive frequencies is positive and significant only for shopping, cleaning, do-it-yourself and gardening. We have also tried to estimate bivariate sample-selection models, but it is hard to find any relevant exclusion restrictions. Using a two-step estimation for the selection model, we note that the estimated correlation between the errors is not different from zero, showing no significant selection bias. Nonetheless, these results are based on a bivariate normality assumption which is itself questionable.
Since the validity of maximum likelihood methods for censored data requires a correct specification of the error distribution, several semiparametric alternatives have been proposed (see Chay and Powell, 2001) . In what follows, we rely on the censored least absolute deviation (CLAD hereafter) estimator proposed by Powell (1984) . The data are trimmed to compensate for the censoring issue and coefficients are obtained from a regression step applied to the trimmed sample 25 . When estimating (2) for the child's total daily time, the CLAD estimator gives a coefficient of 0.080 for the correlation with total parental time, with a bootstrapped standard error of 0.023. This is very close to the value found with the Tobit specification, the parental time coefficient being equal to 0.094. So, we are confident in the relevance of our results from the Tobit models, although the assumption of normality of errors for the various domestic tasks is not supported
26
. 24 Results are available upon request. 25 The key idea behind the CLAD estimator is that medians are preserved by monotone transformations of the data, which is the case for the least absolute deviations regression (Koenker and Bassett , 1978) . 26 We have also estimated a linear model to explain the child's domestic time. Again, we find a positive correlation between the child and parental daily time, with a coefficient equal to 0.060 (t=5.40).
Joint estimation of parent-child behaviors
So far, we have estimated several regressions which explain the time-use of the child as a function of the exogenous time-use of parents. However, the observed correlation between the parent and child's time values may simply be due to the household decision-making process 27 . Put differently, this means that a joint estimation of the parent's and child's decision to participate in domestic tasks could be more appropriate. We decide to turn to conditional mixed process estimators to jointly estimate the parental and child outcomes (see Roodman, 2011) .
Consider first the case of the parent-child correlation. Instead of estimating (2) Denoting by = the coefficient of correlation between and , then this coefficient provides another measure of the correlation in domestic tasks between the parent and child behaviors net of family observed heterogeneity.
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Our results are shown in panel A of Table 6 . Concerning the daily domestic time, we find a value of 0.168 for the correlation between and , which is significant at the 1 percent level. This coefficient obtained from a modeling of the joint parent-child participation is slightly higher than the intergenerational correlation of 0.094 reported in Table 3 . More broadly, we reach very similar conclusions with both approaches, i.e. an estimation of a joint parent-child model or an estimation of the child's time as a function of parental time. The coefficients of correlation between the parent and child residuals for the various activities over the last four weeks are always positive and significant, except for cooking and ironing.
Next, we try to disentangle the interaction between the child and, respectively, the father and the mother. As an alternative of (4), we estimate a joint model (again using a mixed process estimator) with , and as dependent variables. The corresponding specification includes the three following equations = + , = + and = + .The residuals , and are supposed to follow a trivariate normal distribution and we focus more closely on the three coefficients of correlation = , = and = which shed light on the interaction between unobservables for the father-mother, father-child and mother-child relationships, respectively. The corresponding model is a trivariate Tobit when both , and are treated as censored variables, while it comprises two Tobit equations and one continuous outcome when is treated as a continuous outcome ( and are censored variables) 29 .
Results are presented in panel B of Table 6 . For daily domestic time, the three coefficients of correlation are positive, but we note that = > > = > . A similar result was found in Panel A of Table 4 .
There are a few differences for the selected activity frequencies over the last four weeks. Firstly, for activities like cooking, cleaning or ironing, the correlation between both parents is negative (but it is only significant for cooking), which suggests some substitution and specialization in the spousal contributions. Conversely, the spousal correlation is very high and positive for shared activities like cooking for guests, do-it-yourself or gardening. Secondly, the father-child correlations are always significant except for ironing (confirming the previous results of model C in table 4 on father's participation), while the mother-child correlation is not significant for cooking, cleaning and ironing.
Thirdly, we obtain similar father-child and mother-child coefficients for many activities like cooking for guests, washing up, do it yourself and gardening
30
.
Unobserved heterogeneity and domestic tasks within the sibship
An interesting feature of our data is that they provide information on the housework behavior of siblings. This allows us to deal with unobserved heterogeneity at the family level.
Suppose, for instance, that there are some unobserved traits of the parents that are transmitted to the children, like preferences for leisure or altruism. Such unobservables might bias our previous estimates of the intergenerational correlation of housework. To investigate differences in behavior among siblings, we first estimate a model of the form:
We explain the domestic time of a child with parents @ as a function of family characteristics (specific to each child), , and , and of two error terms ? and . The term ? picks up the unobserved heterogeneity at the parental level, while is a random perturbation.
We suppose that ? and are normally distributed such that ? ~A(0; B ) and ~A(0; ) and are independent of each other. Under the assumption that the family-specific error term is uncorrelated with the family characteristics, the corresponding model is a random effects Tobit model estimated by maximum likelihood and quadrature techniques.
As shown in column (1) of Table 7 , we find little difference for total domestic time between the random effect specification and the simple Tobit regression
31
. We observe a positive influence of 29 As shown in Table 6 , the proportion of women not doing any domestic tasks over the last four weeks is very low for several activities. 30 Conversely, the father-child coefficients tend to be higher for cooking and cleaning. 31 We reach similar conclusions when estimating the random effect Tobit models for the eight selected activities.
both the paternal and maternal domestic time on the child's time devoted to these tasks, but these two coefficients are not significantly different (the critical probability is 0.159). In column 2, we introduce two interaction variables corresponding to the product of the child's gender and the domestic time of the father and mother. The random effect estimates do not support the idea that there are gender differences in the intergenerational transmission of housework behavior since both interaction terms remain insignificant.
Insert Table 7 here A potential shortcoming of the random effect estimates is that they depend on the assumption that the family-specific component ? is independent of the family characteristics. There may be some reasons to believe that this assumption does not hold. For instance, more educated parents may have a higher (unobserved) preference for leisure. Thus, we decide to relax the assumption that the family component is orthogonal to the covariates and turn to a fixed effect specification. As a preliminary step, we focus on the extensive margin of housework and consider the probability Pr ( > 0) for a child of performing some domestic tasks on the day of interview. In Specifically, we rely on the conditional Logit model originally proposed by Chamberlain (1980) . A difficulty with this fixed effect specification is that all the characteristics remaining invariant at the household level are picked up by the family fixed effect. In our context, both the paternal and maternal time values do not vary among siblings by definition. This implies that our parameters of interest and (and also ) are not identified. However, we can still consider a fixed effect framework to study the gender-specific impact of time spent by parents on housework by gender on the total time spent by their children. Indeed, the coefficients associated with the interaction terms ) * * and ( * ) will be identified using information for families including siblings of different genders.
The fixed-effect Logit estimates are presented in column 3 of Table 7 . All families with no variation in the domestic time values of siblings are dropped from the sample, which reduces the number of observations to 322. This change in the sample composition is important as it is expected to affect our previous results. For instance, the average number of siblings is now much higher as families with only one child are excluded. We find that the probability of doing some housework on the day of interview is higher for girls than for boys. Also, while the paternal interaction term is insignificant, we obtain a negative coefficient for the maternal interaction term. This effect suggests that the intergenerational correlation in housework stemming from the maternal role is lower for girls than for boys, but it is only significant at the 10% level.
Finally, we estimate a censored regression model with family fixed effect. A difficulty with the full estimation of fixed effect non-linear models is that parameters are subject to the incidental parameters problem
33
. While the bias in coefficients may be large with very small or small group sizes, it has been shown that there was almost no bias for the fixed effect estimates in the case of a Tobit model (Greene, 2004) . We rely on the semiparametric trimmed least squares estimator proposed by Honoré (1992) , which is consistent and asymptotically normal even when the time dimension of the panel is low. As shown in column (4), the conditional Logit and fixed effect Tobit estimates give very similar results since only the interaction term between maternal domestic time and the child's gender is significant.
Concluding comments
The aim of this paper was to study the intergenerational correlation of housework patterns and the possible asymmetrical gender effects. Our empirical analysis is based on the French time-use survey conducted in 1999-2000 in which all family members aged above 14 years old were interviewed. We thus link the housework decisions of teenagers and young adults to those of their parents. Our main results are as follows.
First, we find significant gender differences in the domestic work of young adults. Co-resident girls aged 15-23 spend around one hour more on housework than their male counterparts. This gender gap in unpaid work before couple formation is puzzling for economists since it cannot be linked to marital specialization, but is consistent with the theory of identity formation. Secondly, we obtain a positive intergenerational correlation in domestic work, meaning that domestic time spent by a child complements but does not substitute to time spent by parents. One additional hour of parental housework leads to an increase of around 5 minutes in the child's domestic participation.
Thirdly, we observe a gender asymmetry in the intergenerational correlation of domestic tasks between boys and girls in certain domestic tasks.
The positive intergenerational correlation, which is robust to different specifications, may stem from various mechanisms. It may be due to parents who use more or less consciously gendered stereotypes when allocating household labor to children (Raley and Bianchi, 2006) . It could also come from a joint decision-making process within the family, with household members sharing common values about housework. Lastly, it might be explained by the behavior of children who reproduce the parental model through mimetism or common preferences. Unfortunately, these explanations cannot be disentangled with the data at hand.
In this sense, our results may be helpful for targeting public policies towards greater gender equality. In particular, the magnitude of the intergenerational correlation of housework and gender roles should be taken into account when implementing public policies since they create persistent effects (for or against gender equality) over time. Since unequal participation of teenagers by gender is correlated to that of their parents, the current unequal gender division of parents will contribute to the unequal housework division of the next generation, who will themselves become parents one day and may potentially transmit these norms to a third generation. Appropriate policies integrating these long-term consequences are needed to avoid an intergenerational multiplier of gender inequality in housework.
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